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The invention relates to a respirator with a filter cartridge for 
ambient air, and to a cartridge designed for such a mask, more 
particularly but not exclusively used for the protection of workers 
operating in a contaminated atmosphere, for instance as a result of the 
harmful mist emanating during spray painting. 

We are already familiar with a number of masks [respirators] comprising 
a flexible face-mask, made for instance of rubber, which fits over the 
user's nose and mouth, usually after interposition of a removable 
fitting [liner?] made of a textile product covering the edge of the 
mask, to prevent direct contact between rubber and skin and to absorb 
humidity. 

To the face-mask are connected a tube with an air outlet valve and a 
case into which is fitted a cartridge containing filtration products, 
and to this cartridge are usually added non-woven round pads which make 
up the first filters, avoiding early clogging of the more costly 
cartridge, of which the main purpose is actually not to filter the air 
but to regenerate the air passing through it upon inhalation, the air 
outlet valve being closed at that time. 

Upon exhalation, given the loss of load caused by the cartridge and the 
round pads, if the latter are present, air is pushed back exclusively 
through the air outlet valve. However, an air intake valve is usually 
provided between the mask and the case ensuring irreversibility [of air 
flow]. 

In standard masks, the air intake valve is placed in front of 
perforations in a regulator supported by the bottom of the case, and 
around the regulator a flange resiliency receives, from the exterior, 
thp edae of the correspond inn anprture in the bottom of the mask. 
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Because of this regulator, the bottom of the case allows no access 
to the interior of the said case and it is therefore impossible, even 
after disassembly of the mask, to assist the exit of the filter 
cartridge by pushing it with the finger, in order, for instance, to 
replace it. In the event of its getting stuck, that may interfere with 
reuse of the mask. 

As concerns the air outlet valve, it is supported by the bottom of a 
bowl [pan?] which is itself set into a deeper bowl fitting into the 
tube of the face-mask and presenting at its base an outlet positioned 
upon its lateral face. Unfortunately, in addition to the high 
manufacturing cost of the double bowls, the valve action is in danger 
of being interfered with, for instance in the event of a bump to the 
bowl, which is then pushed into the tube of the mask, and the tube thus 
covers up the radial outlet. 

As for the filter cartridge, until now it has been made up of two rings 
provided with additional end-to-end assembly devices, by screwing or by 
crimping, whereas the two opposite edges present on the inner side a 
simple shoulder each securing one of the fine metal screens making up 
the bottoms [as in original] of the cartridge. 

Inside the cartridge are held the filtering and regenerating product 
granules, such as activated charcoal. Usually, between the charcoal 
and each fine metal screen is interposed a round pad of non-woven 
material . 

Until now, the fine-meshed screen has been compulsory, for non-woven 
material, even backed by a wide-meshed screen to support it, would not 
suffice to keep the product in place. 

In addition, the screen could not be anything other than metal, for, by 
plastic molding, though fine perforations can be obtained, the spaces 
are always somewhat thick [as in original]; they would thus cause too 
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great a loss of load. The cost of the metal screen greatly increases 
the price of the cartridge, which still has to be changed very 
frequently in order for the mask to keep all its efficiency. 

In addition, as the non-woven material is only slightly compressed, it 
does not permit avoidance of decompression of the filtering product 
and thus the creation of "chimneys" through which gases may pass freely 
without being filtered and regenerated, after bumps and/or vibrations 
for instance. In an attempt to remedy this [situation], some makers 
have provided springs or rubber rings interposed between the outer face 
of the screen and the shoulder of the ring in order to press the screen 
firmly against the filtering product. This arrangement, besides 
increasing the crowding, unfortunately adds to the number of parts and 
thus also to the cost of the cartridge. 

One of the results of the present invention is a cartridge with a lower 
cost price, through elimination of the metal screen, while at the same 
time insuring that the activated product is properly kept in place 
without the risk of decompression. 

Another result of the invention is a mask in which the case housing the 
cartridge allows the cartridge to be pushed to make it easier to remove 
from the case. 

Another result of the invention is a mask in which the aperture of the 
air outlet valve cannot be covered up by the tube supporting the said 
valve. 

To that end, the invention has as its object specifically a cartridge 
of the above-mentioned type characterized in that the round pads placed 
between the product and the screens are made of plastic foam of the 
open cell type known as "reticular foam". 
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It [the invention] will be clearly understood with the help of the 
description given below, by way of non-limiting example, with reference 
to the attached drawing which shows the mask seen in axial 
cross-section, the cartridge being partially withdrawn from the case. 

The mask shown in the drawing comprises a rubber face-mask provided to 
cover the nose and mouth of the user, after interposition of a 
removable fitting 2. 

To this face-mask are attached a tube 3, with an air outlet valve 4 and 
a case 5, closed by a lid [cover?] 6, in which is positioned a 
cartridge of filtering and/or regenerating product, possibly after 
interposition of non-woven round pads 7. Between the face-mask 1 and 
the case 5 an air intake valve 8 is provided, positioned on the 
face-mask side, in front of the perforations 9 of a regulator 10 of the 
passageway between the said face-mask 1 and the bottom of the case 5. 

One characteristic of the invention is that the regulator 10 is 
supported by the bottom of the face-mask 1, thus freeing at the bottom 
12 of the case an opening 13 through which the user may push the 
cartridge in order to make its exit [removal] easier, and that of 
course is after removal of the face-mask with its regulator. 

Around the regulator 10, the bottom 11 of the face-mask presents a 
flange 14*which is flexibly inserted, and on the inside, into a neck 15 
of the opening 13 in the bottom of the case 5. 

The air outlet valve 4 has a tubular body 16 traversed by a perforated 
wall 17 supporting the membrane 19, on the same side as the wall 
positioned toward the exterior of the face-mask. To avoid direct 
access of various objects to this membrane 18 the base of the body 16 
is closed by a finely perforated lid [cover] 19. The outlet opening 
being axial, even though the valve pushes into the tube 3 of the 
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face-mask, this opening is never covered up. In addition, the body and 
its lid are easier to make than two bowls which need to fit into each 
other, and a lower cost price is the result. 

As to the cartridge 20, it is made up of two rings, 21, 22, one 
provided with a neck 23, the other with a lip 24 permitting them to be 
assembled end-to-end by being pressed together [?] until the lip 24 
falls down into the said neck. 

According to one essential characteristic of the invention the opposite 
edges of both rings, instead of a simple shoulder holding in place a 
fine metal screen, each present a base 25, 26 forming a screen but one 
with wide mesh 27, directly from molding, supporting a round pad 28 
pressed against the activated product 29. 

According to another essential characteristic, each round pad 28 is 
made, not of nonwoven material but of plastic foam of the type known as 
"reticulated open cell foam", by itself efficiently keeping the grains 
of product in place, the screen then serving only as a support 
[backing?]. 

A foam of this sort also presents the advantage of being very 
compressible and remaining pressed against the activated product, which 
avoids its becoming decompressed without the necessity of providing 
systems *outside the screen. 
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CLAIMS 

1. Filter cartridge for respirator and respirator provided with such 
cartridge, the latter comprising two rings provided with additional 
means for their end-to-end assembly while their opposite sides each 
have one of the screens closing the bottoms of the cartridge in which 
is held the filtering product, such as activated charcoal, after 
interposition between this product and the screen of at least one round 
air-permeable pad, the said cartridge and the said respirator being 
characterized in that the round pads interposed between the activated 
product and the screens are made of plastic foam of the type known as 
"open cell reticulated foam". 

2. Cartridge and respirator as in Claim 1 characterized in that the 
screens are large-meshed. 

3. Cartridge and respirator as in Claim 2 characterized in that each 
screen and the ring supporting it are made in one piece, 

4. Respirator with ambient air filter cartridge, comprising a flexible 
face-mask which covers at least the user's nose and mouth, with 
possible interposition of a removable fitting covering the edge of the 
face-mask, and to which face-mask are connected a tube with an air 
outlet valve and a case in which is positioned an interchangeaable 
filter cartridge, sometimes complemented by thin round pads of filter 
material, this respirator being characterized in that the air outlet 
valve has a tubular body traversed by a wall that is all in one with 
this body and supporting a flexible membrane in front of perforations, 
and in that the exit of this air outlet valve is axial. 

5. Respirator as in Claim 4, characterized in that the axial exit 
from the body receives a finely perforated lid [cover]. 
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6. Respirator with ambient air filter cartridge, comprising a flexible 
face-mask which covers at least the user's nose and mouth, after 
possible interposition of a removable fitting lining the edge of the 
face-mask and to which face-mask are connected an air outlet valve and 
a case in which is positioned an interchangeable filter cartridge, in 
the passageway between the bottom of the case and the bottom of the 
face-mask there also being provided a regulator, and in front of the 
perforations in it is placed, on the side nearest the face-mask, a 
membrane forming an air intake valve, the said respirator being 
characterized in that the regulator is supported by the bottom of the 
face-mask. 
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in a plastic ring 
(13,14). To one 
side is the breath- 
er outlet valve (4) 
and a diaphragm 
(18) in a perforat- 
ed body (16) prote- 
cted by a perforat- 
ed cap (19). 

The filter hold- 
er (5) case is ret- 
ained around the 
inlet valve ring. 
The filter cartrid- 
ge (20) has a deep 
portion (21), clos- 
. ' ed by a cover (22) 
and containing the active material (29), Each end of the 
cartridge has moulded perforations (27), pads (28) of 
open pore foam plastic being used to retain this. A perf- 
orated cover (6) fits over the filter base case. 4.9.75 as 
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L* invention se rapporte a un Basque respiratoire k cartouche fil- 
trant I'air ambiant et k une cartouche destinde k un tel masque, 
plus particuliferement male non exclusivement utilise pour la pro- 
tection dee ouvriers travaillant dans une atmosphere vici^e, comme 
5 par exemple suite au brouillard nocif ce d£gageant lors de la pein- 
ture au pistolet. 

On c oTmat t &6jk de nombreux masques comprenant une coquille sou- 
pie, par exemple en caoutchouc, qui s'adapte sur le nez et la bou- 
che de I'utilisateur, gdn^ralement apr&s interposition d'une gar- 
10 niture amovible en produit textile habillant le bord de la coquille 
afin tant d f £viter le contact direct du caoutchouc sur la peau, que 
d • absorber !• humidity. 

A cette coquille sent raccordls une tubulure port ant une valve 
d' expiration et un boitier dans lequel se loge une cartouche con- 
15 tenant des produit s filtrants, k laquelle cartouche on adjoint g£- 
• n^ralement des rondelles en non tiss£ formant des premiers f litres 
£vitant un colmatage tttlf de la cartouche , plus codteuse , qui a 
d'ailleurs principalement pour but, non de filtrer I'air mais de 
r6g$n6rer cet air qui 3a traverse, lors de Inspiration la valve 
20 d f expiration £tant alors ferm^e. 

Lors de l f expiration, £tant donn£ la perte de charge cr£tfe par 
la cartouche et les 6ventuelles rondelles, I'air est refoul£ exclu- 
sivement par la valve d f expiration* Toutefois, il est g£n£ralement 
prdvu entre la coquille et le boitier une valve d 1 aspiration garan- 
25 tissant cette irreversibility. 

Dans les masques connus, la valve d' aspiration est plac£e devant 
les perforations d f un obturateur porte par le fond du boitier, 
autour duquel obturateur une collerette re$oit £lastiquement f par 
l'extdrieur, le bord de 1* orifice correspondent du fond de la co- 
30 quille. 

Du fait de cet obturateur, le fond du boitier ne laisse aucun 
acefcs vers l'intdrieur dudit boitier et il est done impossible, 
m8me aprfes d^montage de la coquille, d'assister la sortie de la 
cartouche filtrante en la poussant du doigt, par exemple pour la 
35 remplacer. Bn cas de coincement cela peut glner le reemploi du 
masque • 

Bn ce qui concerae la valve d 1 expiration, elle est.portde par^ 
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le fond d'une cuvette elle mime engaged dans vine cuvette plus pro- 
fonde s'ajustant dans la tubulure de la coquille et prSsentant a 
sa base un orifice de sortie situe* sur sa face lat^rale. Malheureu- 
sement, outre le cout e*leve* de fabrication des doubles cuvettes, 

5 1' action de la valve risque d'itre perturbee par exemple lors d'un 
choc sur la cuvette qui a 1 enf once alors dans la tubulure de la co- 
quille, laquelle tubulure recouvre ainsl la sortie radiale. 

Quant a la cartouche filtrante, elle est formee a ce Jour de 
deux bagues pourvues de moyens complementaires d' assemblage bout 

10 a bout, par vissage ou par plncement, alors que lea deux bords op- 
poses pr^sentent lnterieurement un simple epaulement retenant cha- 
cun l'une des fines grilles mStalliques formant lea fonds de la ' 
cartouche . 

Sans la cartouche sont retenus des granule's de produit flltrant 

15 et regenerant tel que du charbon act if. Generalement, entre le 
charbon et chaque fine grille me*tallique est interposee une ron- 
delle en non tisse*. 

Jusqu'a ce 'jour, la grille a fine maille Stait obligatoire car 
le non tisse*, mime double d'une. grille a large maille pour le sou- 

20 tenir, ne suffiralt pas a retenir le produit. 

Paxjailleura, cette grille ne pouvait Stre que me"tallique car, 
par moulage plastique, si des fines perforations peuvent fitre ob- 
tenues, les intervalles sont toujours aasez epais; ils creeraient 
done une trop grande perte de charge. Le codt de cette grille 

25 me'tallique ma j ore f ortement le prix de la cartouche qui doit pour- 
tant itre tres frequemment changee pour que le masque conserve 
toute son efficacite". 

Par allleurs, le non tisee" ne se comprimant que legerement, il 
ne permet pas d'eViter la decompression du produit filtrant et done 

30 la creation de "chemine'es" par ou les gaz peuvent passer librement 
sans §tre f litre's et regenere*s , par exemple a la suite de chocs 
et/ou de vibrations. Pour tenter d'7 reme*dier certains construc- 
teurs ont pre*vu des res sorts ou bagues de caoutchouc Interposes 
entre la face externe de la grille et 1' epaulement de la bague 

35 afln d'appliquer f ortement la grille sur le produit filtrant. 

Cette disposition, outre qu'elle en augment e 1 ' encombrement , mul- 
tiplie malheureueercent le nombre de pieces et done egalement le 
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coftt de la cartouche. 

Uh des r^sultata de la presente Invention est une cartouche 
de prlx de revient re'duit, par elimination de la grille m^t alii que , 
tout en assuraut un bon maintien du produit actif anno risque de* 
5 decompression. 

Bet e'galement un rlsultat de 1' invention un masque dont le bot- 
tler logeant la cartouche permet de pousser cette cartouche pour 
faciliter sa sortie du bottler. 

Un autre result at de 1' invention est un masque dont 1" orifice 
10 de la valve d' expiration ne peut Itre reconvert par la tubulure 
port ant ladite valve". 

Pour eela 1' invention a notamment pour objet une cartouche du 
type pre* cite" caracterisee en ce que les rondellee lnterposees en- 
tre le produit et lee grille 8 sont en mousse de matiere plastique 
15 du type dlt "mousse re'ticule'e* , a alveoles ouvertes. 

Bile sera bien comprise a l'aide de la description ci-apree 
faite, a titre d'exemple non limitatif , en regard da desein ci- 
annexe' qui repre*sente le Basque vu en ooupe axLale, la cartouche 
e'tant partiellement sortie du bottler. 
20 Le masque represents au dessin comprend una coquille 1 en 
caoutchouc qui est prevue pour couvrlr le nez et la bouohe de 
l'utillsateur apres interposition d'une garniture amovible 2. 

A cette ooquille sont raccordes une tubulure 3, port ant une 
valve d' expiration 4 et un bottler 5, ferae" par un couverole 6, 
25 dans lequel se loge une cartouche de produit filtrant et/ou reg$- . 
nerant, eventuellement, apres interposition de rondelles 7 en non 
tlase*. Bntre la coquille 1 et le bottler 5 est prevue une valve 
d' aspiration 8 logee du cdte de la coquille, devant les perfora- 
tions 9 d'un obturateur 10 du passage entre ladite coquille 1 et 
30 le fond du bottler 5. 

Selon une caracteristique de 1* invention, 1' obturateur 10 erfe 
porte" par le fond de la coquille 1, liberant ainsi au fond 12 du 
bottler un orifice 13 par lequel l'utilisateur pourra pousser la 
cartouche en vue de' faciliter sa sortie et ce, evidemment, apres 
35 retrait de la coquille avec son obturateur. 

lutour de 1' obturateur 10, le fond 11 de la ooquille presente 
une collerette 14 venant s'inserer e*lastiquement et par l'interieur 
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dans una gorge 15 de 1* orifice 13 du f ond du boltier 5. 

La valve d 1 expiration 4 a un corps tubulaire 16 traverse par 
une cloiaon perforce 17 portant la membrane 18, du odtl de la cloi- 
son situtf vers I'extlrieur de la coquiUe. If in d'^viter.un acc&s 
5 direct d'ob Jets divers jusqu'k cette membrane 18 la base du corps 
16 est fexmle par un couverde 19 finement perform* L* orifice de 
sortie Itant axial » mime si la valve s 1 enf once dans la tubulure 3 
de la coqullle, cet orifice ne sera jamais reconvert* De plus, 
le corps et son couvercle sent plus facile k r£aliser que deux 
10 cuvettes devant s'ajuster I 1 une dans 1' autre et 11 en r^sulte un 
prix de revient plus r^duit. 

Quant k la cartouche 20 elle est forage de deux bagues, 21 , 22 
pourvues I'une d'une gorge 23, I 9 autre d'une l&vre 24 permettant 
leur assemblage bout k bout par engagement k foroe jusqu'k retom- 
15 We de la l&vre 24 dans ladite gorge. 

Selon une caract^ristique essentielle de 1' Invention les bords 
opposes des deux bagues, au lieu d'un simple £panlement bloquant 
une fine grille m£tallique 9 pr^sentent chacun un fond 25> 26 rtfa- 
lisant une grille mais k large maille 27 , directement venue de 
20 moulage, soutenant une rondelle 28 appuyde sur le produit actlf 29. 

Selon une autre car act 6t± st ique essentielle , chaque rondelle 
28 est r^ allege non pas en nan tlsstf, mais en mousse de matidre 
plastique du type dit "mousse rltioulle k alveoles ouvertes* re- 
tenant efflcacement k elle seule les grains de produit , la grille 
25 ne servant alors que de support. 

TJhe teUe mousse a 6galement pour avantage d'etre trfcs compres- 
sible et de reeter appliqule sur le produit actlf ce qui Ivite ea 
decompression sans qu'il solt nlcessaire de pr^voir des moyens 
ext6rieur8 k la grille. 
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HIYERDICAJIDHS 

1 - Cartouche filtrante poor masque resplratolre et masque reapiratoire 
pourvu d'une tall* cartouche la quelle comparand deux baguea pourvueo da 
■oyens eospleaentalrea pour laor aaaemblage bout 2 boat alore qua leure 

5 borda oppoeea portant chaeim l'ume daa grlllaa formant lea fonda da la 
cartouche daaa laquelle aat retena la prodult filtrant, tal le eharboa 
. actif, aprie interposition antra aa preduit at la grill a d'au moina una 
rondelle permeable i l'air, ladlta cartouche at ladlt masque etant c a - 
racteriaee an ca qua laa rondelle a interpoeeea antra la produit 

10 actif at laa grilles aont an aousee da matiere plastiqaa du type dit 
"mousse reticular a alveolae ouvertea n « 

2 - Cartoacha at masque selon la revendieation 1 caracteriees an ca 
que laa grlllaa aont a larga maille. 

3 - Cartoacha at naaqua salon la revendieation 2 caracteriaea en ca 
15 que chaque grilla at la bague qui la porta aont monoblocs* 

k - Maaqua raapiratolra a cartouche filtrant 1'alr aabiant, compranant 
una coqollla eouple qui recouvre an noins la nez at la boucha da l'uaager 
aprda interposition eventuelle d f nna garniture amovible habillant le bord 
da la coquille et a la quelle ooquille aont racoordie una tubulura portant 

20 una ralre d v expiration at un boltier dans lequel aa logo una cartouche 
filtrante interchangeable conpletee parfols da fines rondellea da materiau 
filtrant 9 ca masque etant caracterise an ce que la valve 
d' expiration a un corpa tubulaire traverse par una oloiaon aolidaira da 
ce corpa et portant une membrane aouple devant daa perforations, et en aa 

25 que la sortie de cetta valve d* expiration est axial e. 

5 - Masque selon la xavendication % caracterise en ce que la sortie 
axiale du corps refoit un couvercle finement perfore. 

6 - t Masque reapiratoire a cartouche filtrant l'air aabiant, comprenant 
one coquille aouple qui recouvre au moina le nez et la bouche de l'uaager, 

30 apres interposition eventuelle d 9 une garniture aaovible habillant la bord 
de la coquille et a laquelle coquille sont raccordee une valve d f expira- 
tion et un boltier dans lequel se loge une cartouohe filtrante interchan- 
geable, dans le passage entre le fond du boltier et le fond de la coquille 
etant en outre prevu un obturateur devant lea perforations duquel est pla- 

35 cee, du cfite de la coquille, une membrane formant une valve d f aspiration, 
ledit masque etant caracterise ence que l'obturateur est 
porte par le fond de la coquille. 
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